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ield of the Invention 

This invention relates to a method for assembling a battery element group, 
and more specifically to a method for assembling the element group of storage 
batteries and battery products thereof. 

Description of the Related Art 

A conventional battery includes a closed space surrounded by the case of 
the battery. The battery element group is provided in the closed space and a 
battery post or terminal pass through the case. One end of the terminal inside 
the case is connected to the bar of the element group. The battery element 
group comprises positive plates, negative plates and separators. Positive plates 
and negative plates are stacked at intervals. A separator is sandwiched 
between a positive plate and a negative plate. The plate lugs with the same 
polarity are connected to the bar with corresponding polarity. In generally, 
since plate lugs and the bar are connected by welding, the resistance between 
lugs and the bar increases due to defects in welding and it has disadvantageous 
influence on battery high current discharge performance. Positive and negative 
plates are assembled as required, i. e., the positive and negative electrode 
plates are overlapped alternately, and insulated with separators. Then plates 
with the same polarity are connected together by welding. In order to increase 
the efficiency, the grids are cast in the form of multi-grid panel. Active 
material is then pasted on the grid panel. The pasted grid panel is processed 
under a certain temperature and humidity condition, thus the active material is 
hardened and fastened to the grid. After that, the cured plate panel is dried for 
proper time. The positive and negative plates are connected to a DC power 
supply for formation. The active material component of the positive plate is 
oxidized and then changed into the discharge material of the positive plate. 



Similarly, the active material component of the negative plate is reduced and 
then changed into the discharge material of the negative plate. After the above- 
described processes, the formed plate panel is cut into individual plate and 
then assembled. The efficiency of cutting the plate panel into individual plate 
is low, and waste products are likely to be made. 

Summary of the invention 

The present invention has been made to overcome the above-mentioned 
shortcoming. 

It is therefore an object of this invention to provide a method for 
assembling the battery element group which is capable of eliminating the 
drawbacks of plates with same polarity being welded by conventional method, 
decreasing the resistance so as to increase the discharge performance and 
improving the production efficiency. 

It is another object of this invention to provide a battery manufactured 
with the method of this invention which is capable of eliminating the 
drawbacks of plates with same polarity being welded by conventional method, 
decreasing the resistance so as to increase the discharge performance and 
improving production efficiency. 

In accordance with a first aspect of the present invention, there is 
provided a method for assembling a battery element group, comprises the 
steps of folding the plates, arranging the positive and negative plates 
alternately, inserting a plate with one of polarity into a laminated area of the 
plate with the other polarity, and providing a separator between the positive 
and negative plates. 

In accordance with a second aspect of the present invention, there is 
provided a battery comprises a case, posts having one end placed outside the 
case, the other end being inside the case and connected to the bar of the battery 
element group, the plate being placed in the space of case being in the shape of 



folding, the positive and negative plates being arranged alternately, the plate 
with one of polarity being inserted into the laminated area of the plate with the 
other polarity, and a separator being provided between the positive and 
negative plates. 

This invention achieves the advantages, which it is not necessarily to cut 
the plate panel, thereby improving the efficiency and decreasing the waste 
products. Further, The plates can be integrated and connected with the bar 
reliably. Furthermore, the present invention eliminates the poor connection 
between plates with the same polarity, thus decreases the resistance and 
increases the high current discharge performance. 

In a preferred embodiment, a plate with one of the polarities can be 
folded into a continuous S-shape along with a separator integrally, another 
electrode plate with the other polarity is inserted in the laminated area of that 
electrode plate. 

Description of figures 

Other features and advantages of the invention will appear through the 
description of the non-restrictive embodiments of the invention, described in 
reference to the enclosed drawings. 

Figure 1 is a schematic diagram showing a configuration of S-shape 
continuous folding plate having a single lug according to a preferred 
embodiment of the present invention 

Figure 2 is a schematic diagram showing a configuration of S-shape 
continuous folding plate having dual lugs according to a preferred 
embodiment of the present invention. 

Figure 3 is a schematic diagram showing one of the configurations of S- 
shape plate according to a preferred embodiment of the present invention. 

Figure 4 is a schematic diagram showing a configuration of S-shape 
continuous plate according to a preferred embodiment of the present invention. 

Figure 5 is a schematic diagram showing another configuration of S- 



shape plate according to a preferred embodiment of the present invention. 

Figure 6 is a schematic diagram showing one of the configurations of U- 
shape plate according to a preferred embodiment of the present invention. 

Figure 7 is a schematic diagram showing another configuration of U- 
shape plate according to a preferred embodiment of the present invention. 

Figure 8 is a schematic diagram showing still another configuration of U- 
shape plate according to a preferred embodiment of the present invention. 

Figure 9 is a schematic diagram showing further still another 
configuration of U-shape plate according to a preferred embodiment of the 
present invention. 

Figure 10 is a schematic diagram showing another configuration of U- 
shape plate according to a preferred embodiment of the present invention. 

Figure 11 is a schematic diagram showing a form of the plate of S-shape 
continuous folding plate having a single lug according to a preferred 
embodiment of the present invention. 

Figure 12 is a schematic diagram showing the plate shown in Figure 11 
being arranged alternatively. 

Figure 13 is a schematic diagram showing the folding direction of the 
plate shown in Figure 12 being arranged alternatively. 

Figure 14 is a schematic diagram showing a punching pattern of the plate 
grid according to a preferred embodiment of this invention. 

Figure 15 is a schematic diagram showing another punching pattern of 
the plate grid according to a preferred embodiment of this invention. 

Figure 16 is a schematic diagram showing a weaving plate grid according 
a preferred embodiment of this invention; and 

Figure 17 is a schematic diagram showing an expanded plate grid 
according to a preferred embodiment of this invention. 

Mode of carrying out the invention 

Preferred embodiments of this invention will be described bellow with 
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reference to figures. 

There is provided a method for assembling a battery element group, the 
plates are folded, positive and negative plates are arranged alternatively, a 
plate with one of the polarities is inserted into the laminated area of an plate 
5 with the other polarity. A separator is provided between the positive and 
negative plates. As shown in Fig. 7, a negative plate 4 is folded into U-shape, a 
positive plate 3 is inserted into the laminated area 41 of the negative plate 4, 
and a separator 5 is provided between the positive plate 3 and the negative 
plate 4. As shown in Fig. 6, the positive plate 3 and the negative plate 4 are 
10 folding plates, both of them are inserted into each other in opposite direction. 
The positive plate 3 exhibits a folding shape in U-shape, and the negative plate 
4 has the same shape as that of the positive plate 3. One side 3a of the positive 
plate 3 is positioned in the laminated area 41 of the negative plate 4, one side 
P 4a of the negative plate 4 is positioned in the laminated area 31 of the positive 

W 1 15 plate 3, while the separator 5 is provided between the positive 3 and the 

H= 

O negative plate 4. 

In an embodiment, a plate with one of the polarities is folded into 
continuous S-shape along with a separator integrally, its laminated area is 
inserted another plate with the other polarity. As shown in Fig. 4, a negative 

20 plate 4 is folded into continuous S-shape, a positive plate 3 being a single plate 
is inserted into the laminated area 41 of the plate 4. A separator 5 is provided 
between the positive plate 3 and the negative plate 4. 

Further, another configuration can also be employed. Assembling of plate 
having single lug is shown in Figs. 11, 12 and 13. The plates with opposite 

25 polarities respectively are S-shape continuous folded plates, notches 8 are 
provided at the cross-positions of the two plates. The two plates, shown in Fig. 
11, covered with the separator are inserted upward and downward alternatively 
into each other and formed the structure as shown in Fig. 12. In these Figs, 
plates are indicated by dotted line, and separators are indicated by solid line. 

30 The positive and negative plate 3, 4 are folded by the arrow directions shown 
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in fig. 13. As shown in fig. 2, the positive plate 3 is folded into continuous S- 
shape along with the separator 5 integrally, the negative plate 4 is also the 
same shape. Notches 8 are provided at the cross-positions 3c, 4c of the two 
plates. Two plates with opposite polarities respectively are inserted in opposite 
direction, i.e. the negative plate 4 is overlapped on the laminated area 31 of the 
positive plate 3, and positive plate 3 is overlapped on the laminated area 41 of 
the negative plate 4. The assembling of plates having dual lugs, one more lug 
added on its plate, is the same. The plates having the same polarity can be in 
their entireties. In this case, the number of lugs can be reduced so as to connect 
with a post or terminal 2 directly, and make the connection reliably. The 
situation that the contact between single sheet of plates with the same polarity 
is poor can be improved. Hence, the resistance is decreased and the current 
discharge performance is increased. 

When the plates are continuous folded plates, a plate grid can be pasted in 
two manners as follow: 1. positive active material or negative active material 
is pasted on the plate grid; 2. in the case which the plate grid is continuous S- 
shape, the plate grid is divided into two halves at the notch 8 where is in the 
middle of the plate grid, two sorts of active material can be pasted on the plate 
grid. One half is pasted with positive active material and the other half is 
pasted with negative active material. The efficiency can be increased. After 
pasting and hardening, a cured plate can be obtained. 

In another embodiment, a plate with one of the polarities is folded into U- 
shape or S-shape along with a separator integrally. A plate with the other 
polarity is inserted into the laminated area of the plate. As shown in Fig. 3, the 
positive plate 3 is folded into S-shape along with the separator 5 integrally. As 
shown in Fig. 6, the positive plate 3 is folded into U-shape along with the 
separator 5 integrally, the negative plate 4 has the same shape as that of the 
positive plate 3. The negative plate 4 is a folding plate, and is folded into U- 
shape along with the separator 5 integrally, as shown in Fig.7. In this case, 
since the plate and the separator are folded integrally, the efficiency of 



assembling can be increased, and decreases the assembling errors. 

The plate grid of the battery element group is made of grid material and 
produced in a manner of punching, expanding or weaving. The element group 
is then cut into the desired length and width according to the size of the 
element group. These procedures can be carried out in mechanization, and 
thereby increasing the efficiency of plate grid production. The plate grid 
material may be pure lead, lead-base alloy, iron-base alloy, copper-base alloy, 
or nickel-base alloy. The plate grid material is one of the forms of strip, wire, 
plate, foam, or net. Figure 15 illustrates the distribution of punching holes 6 on 
the plate grid uniformly. Figure 14 illustrates the distribution of holes 6 on the 
surface of the plate grid other than the area of connecting strip 7. Figure 16 
illustrates a woven plate grid made of strip or wire plate grid material and 
manufactured by weaving. Figure 17 illustrates a expanded plate grid made of 
plate or strip plate grid material and manufactured by expanding. 

Figure 7 shows a battery, which includes a battery case 1, a post or 
terminal 2 of which one end is extended outside the case 1, the other end is 
positioned inside the case 1 and connected with bar of the element group, 
folded plates provided in space of the case, positive plate 3 and negative 
electrode plate 4 arranged alternatively, a plate with one of the polarities is 
inserted into a laminated area of a plate with the other polarity, a separator 5 is 
provided between the positive plate 3 and the negative plate 4. A plate with 
one of the polarities is folded into U-shape or S-shape along with the separator 
integrally, another plate with the other polarity is inserted in the laminated area 
of the plate. The plate with the other polarity is a single sheet of plate. In Fig. 
7, the negative plate 4 is a folded plate. The negative plate 4 is folded into S- 
shape along with separator 5 integrally. The positive plate 3 is a single sheet of 
plate and is inserted in the laminated area 41 formed by folding negative plate 
4 into U-shape along with the separator 5 integrally and positioned between 
two negative plates 4 which exhibit U-shape. 

Figure 8 shows another configuration of plates of the element group. The 
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negative plate 4 is a single sheet of plate, while the positive plate 3 is a folded 
plate. The positive plate 3 is folded into U-shape along with the separator 5 
integrally. There is provided a negative plate 4 on the laminated area 31 
formed by the positive plate 3 and the separator 5. Further, a negative plate 4 is 
5 also provided between two positive plates 3 exhibiting folded U-shape. A 
separator 5 is provided between the positive and negative plates 3, 4. 

Figure 9 and Figure 10 show other configurations of the plates. A plate is 
assembled in the battery case after being folded laterally. As shown in Fig. 9, 

H 1 the negative plate 4 is a folded plate and folded into U-shape along with the 
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10 separator 5 integrally, while the positive plate 3 is a single sheet of plate and is 
provided in the laminated area 41 of the negative plate 4. As shown in Fig. 10, 
the positive plate 3 is a folded plate and folded into U-shape along with the 
separator 5 integrally, while the negative plate 4 is a single sheet of plate and 
is inserted in the laminated area 31 of the positive plate 3. The plate lugs may 
UJ 15 be at any position on the edge of the spread plane of the plates, 
p Figure 6 shows another configuration of the plate according to the present 

invention. The plates with opposite polarities respectively are folded. In this 
Figure, the positive plate 3 and the negative plate 4 are folded into U-shape, 
and both of them are inserted into each other in opposite direction. The 
20 positive plate 3 is folded into U-shape along with the separator 5 integrally. 
The negative plate 4 has the same shape as that of the positive plate 3. One of 
the edge 3a of the positive plate 3 is placed in the laminated area 41, while one 
of the edge 4a of the negative plate 4 is placed in the laminated area 31. The 
separator 5 is provided between the positive plate 3 and the negative plate 4. 
25 As shown in Figure 3, the plate with one of the polarities is folded into S- 

shape along with the separator integrally, and the plate with the other polarity 
is inserted in the laminated area of that plate. The plate with the other polarity 
is a single sheet of plate. In this Figure, the positive plate 3 is folded into S- 
shape along with the separator 5 integrally, and the negative plate 4 being a 
30 single sheet of plate is inserted in the laminated area 31. 



Figure 4 shows another configuration of the plate. The negative plate 4 is 
folded into S-shape along with the separator 5 integrally, and the positive plate 

3 being a single sheet of plate is inserted in the laminated area 41. 

In another configuration of the plates, the plates with opposite polarities 
respectively can be folded in S-shape, i.e. the positive plate 3 is also a folded 
plate, while the negative plate 4 is provided between two separators 5 and is 
folded into S-shape along with them. The positive and negative plates are 
inserted in each other with head and end alternatively. As shown in Fig. 5, 
positive plate 3 is provided between two separators 5 and is folded into S- 
shape along with them, while the negative plate 4 is a U-shape folded plate. 
The head 3a and the end 3b of the positive plate 3 are inserted in laminated 
area 41 of the negative plate 4 respectively. 

As shown in Fig. 4, the plate with one of the polarities is folded into a 
continuous S-shape along with the separator 5 integrally, and there is provided 
a plate with the other polarity in the laminated area of that plate. The plate 
with the other polarity is a single sheet of plate. In this Fig., the negative plate 

4 is folded into a continuous S-shape along with the separator 5 integrally, 
while the positive plate 3 being a single sheet of plate is inserted in the 
laminated area 41. 

As shown in Figure 1 and 2, the plate with one of the polarities is folded 
into a continuous S-shape along with the separator integrally, and there is 
provided a plate with the other polarity in its laminated area. The plate with 
the other polarity is also a continuous folded plate. A notch 8 is provided at the 
cross-position (shown in Fig. 8). Figure 2 shows a plate with dual lugs, in this 
Fig., the positive plate 3 is folded into S-shape along with separator 5 
integrally, and the negative plate 4 is also a folded plate, there are provided 
notches 8 at the cross-positions 3c, 4c of the two plates. The two plates are 
inserted in each other in opposite direction, i.e. the negative plate 4 is inserted 
in the laminated area 31 of the positive plate 3, while the positive plate 3 is 
inserted in the laminated area 41 of the negative plate 4. There are provided 



two lugs on each of the plates. Reference numeral 9 indicates the lugs 
provided on positive plate 3, while reference numeral 10 indicates the lugs 
provided on negative plate 4. FIG. 1 depicts a plate with a single lug which 
has the same structure as that of plate shown in FIG. 2 except the number of 
the lug. FIG. 11 shows one of the shapes of the plate, which illustrates a single 
lug plate being covered by the separator 5. The positions of the lugs 9, 10 may 
be at left or right side of the plates, or above the plates, or be at any position 
on the edges of the spread plane of the plate. 

The plates (plate grids) may be punched in such manners: holes 6 can be 
distributed on the whole surface of the plate grid, as shown in FIG. 15, it is 
also to distribute holes 6 uniformly on whole the surface of the plate grid 
according to the size of a battery as desired. Holes 6 in the plate grids can also 
be distributed in the surface of the plate below the connecting strip 7 of the 
plate grid. As shown in FIG. 14, Holes 6 in the plate grids are distributed on 
the surface of the plate grids other than connecting strip 7. The plates in their 
entireties are connected with the post or terminal 2 reliably, thereby decreasing 
the resistance and increasing high current discharge performance. 

It is able to fold a plate along with a separator integrally, or to sandwich 
the plate between two separators and then fold them integrally. Folding the 
plate along with the separator integrally, it can increase the efficiency for 
assembling and decrease errors due to the installation of separators. 

This invention can be used to make super-thin plate for assembling, 
suitable for the production of batteries for high current discharge. 
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